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XLOPOr nOCTOHHHOrO TOKA, coAeprca- 
man ycraHOBJieHHbte Ha TaroBbix noAdaHUHflx 



npeo6pa30BaTeviM f oaiih noAioc kotopux co- 
eAHneH c pejibcaMM, a Apyrofi Mepe3 BbiKAiOMa- 

TCJlH — c KOHTaKTliOH CeTbK), AOIIOJlHHTeJlbHblft 
npOBOA, nOABeUieHHblH ^CpC3 H30AHT0pbi Ha 
OllOpaX KOHT3KTHOH CCTH. OTcacuBaioiuHe TpaHC- 
(J)opMaTopbi f oahh Koneu nepBHMHOH oCmotkh 

Ka>KAOrO H3 KOTOpWX Hepe3 KOHAeHCaTOp noA- 
KJHOMeH K KOHT3 KTHOMy npOBOAy. a BTOpMMllOH- 

k AonojiHHTeAbHOMy npoBOAy. npHMCM ApyrHe 

KOHUbl TOH It ApyrOH 06MOTOK nOAKA K)M6Hbl 

k peAbcy, h nepeMUMKH, coeAUHmowMe AonoA- 

HHTeJIbHblH JipOBOAC peAbCaMH, OTAUHdtOUtQRCX 
TCM, MTO, C UeAbK) HOBhl IU6HHH H 3AC >KH OC TH , 

OHa CHa6>neHa oaokom KOMMyTauwH, hmcioiuhm 
K0HT3KT curHa.TbHoro p^ie KpacHoro orHH cae- 

TOl})Opa, BKAIOMCHHWH Hepe3 AByxnOAKKHHK B 

pa3pwB nepeMbi^KM. 
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M3O6|K*TCHII0 oniOOIITCH K J.10K r|HU"H;i6- 
JKCHHJO 3.1CKTpom>.l»M/KHOrU CUCTilHi'l. 

Ue.ib H3o6pcrcmt« — iiobmiiichih 1 h:uc/k- 

HOCTH CHCTCMhl. 

Ha MepTe>nC ripHBCAena npii iiuiimia.ibiiaH 

CXCMa CHCTCMbl. 5 

CucTeMa ^icKTpocna6>KenHn 3v1cktpiimc- 
ckhx *<e/ie3Hhix iiopor nocrommoro Kwa 
coAepwitT ycTaHOB.icHMue ua THroBbix hoa- 
CTaHUMwx npeo6pa30BaTejiH I, "oahii iiojijoc 
KOTopux coeAHHen c pe^bcaMH 2, a Apyrofi j 0 

MepC3 BblKJIfOMaTCJlH 3 — C KOHTaKTIIOH CCTbK) 4, 
AO fl OA H HTCA bH bl M npOBOA 5, nOABCIUCHHblM «ie- 
P03 H30JlHT0pbl 6 Ha OnopaX 7 KOHTaKTIIOH 

ceTH 4, oTcacuBaiouiHe Tpanc^opMaropu 8. 

0 AHH _KO HCU nep BJI4H OH oSmOTKH K3)«A0r0 II J 
KOTOpblX ^epe3 KOHAeHCaTOp ~9 nOAKJllOHCH 15 
K KOHTaKTHOMy npoooAy, a BTopnmioH — K AO- 
nojiHHTCJibHOMy npouoAy 5, npHMCM Apyrnc 

KOHUU TOH It ApyrOH 06MOTCK nOAK/UOMCHbl 

k pejibcy 2, ii nepcMUMKii 10. cocamiihioiuhc 
Aono^HHTOAbHbiH npoBOA 5 c pcnbcaMH 2. Cuc- 
teMa cna6wcHa 6jiokom 11 KOMMyramiH c koh- 20 

TaKTOM I I.I, HMCJOUIHM KOHT3KT CHniaJl bllOrO 

peine KpacHoro orn« cBeTO(f)opa 12, bkjiiomch - 
hwh Mepe3 AByxno.iiociiHK 13 b pa3pwB nope- 

MblMKM 10. 

Chctgm a paOoTacT e/.cAyioiUHM o6pa30M. 25 

ripH OTCyTCTBHH 3JICKTpOnOABH)KHOrO CO- 

CTaBa 14 (3. n. c.) Ha MOKnoAcraHUHOHHOH 
30He b pe/iCHHbix lUKat^ax 15 ee cBeTO(})opoB 12 
b cHrHajib hom GiiOKe 16 pejtc wejrroro onm 
m pcnc 3e.ienoro othh B036y>KAeHbi h pa3MbiKaK> 
uihmh KOHTa KTa Mil 17 ii 18 pcie wciToro oniH 3 0 
pa30MKnyTbi hchh nHTaHim jiaMiibi 19KpacHoro 

OTHH H UCIIH HHTaHHH KaTy HICK fijlOKa 11 KOM 
MyTaUHH C KOHT3KTOM ll.L FlpH 3TOM lia BCCX 

CBeTO({)opax 1 2 3toh mok noAcra huhoh hom 30hw 
ropMT paspetuaiouiifH oronb ( jkcjitm ii. 3e.ieHbiH) 
h uenn bccx ce nepeMbmeK 10 pa30MKHVTbi 3a- 35 

M UK 3 fOUi.ll M II KOHT3KT3MH 6JI0K3 II KOMMV- 
TaUMH. 

Flo KOHTaKTIIOH CCTH 4 30Hbl npOTCKaeT TOK 
rapMOHHK, 06yC.H0B.lCH HUM pa3HOCTbK> hx na- 

iipnkeHtiH na cmokhux noACTaiiminx aonu. 
Pa3HocTb iianpsuKcimK co3AaeTC« 3 a omot an 
pa3HOH Harpy jkh na 30iiax. cmokhux c pac 

CM 3 Tpil B3C MO H 30HOH. Ho AOnO.1IIHT0.1I.H()M\ 

nponoAy 5 npoTeKacT tok noA achctbhcm pa:i- 

HOCTH H3ltpH>KCHHH RTOpHMllblX 06\K>TOK OT- 

cacflflaioiuHx Tpano(K>pMaTopoB 8 cmokhux 
noACTaiimiH. 3th o6a tok3 hmckjt painty m uo.ih- 45 

MHIiy II HaXOA^TCH 11 npOTHBO(|>a30. TaKHM 

o6pa30M o6ecne i ninacTCH KOMnciieauitH Mcniaio- 
mcro n.i intuitu Tin ouoii ccth. 

n p»i hohbaohhh nn MOKiiojiCTaimuoiiHoii 
30iie 3. ii. c. 14 h novYiojyioiueM cro ncpoMOiuo- 

nrlfl TOK rapMOHHK, HpOTCKaiOlUHH HO KOHTaKT- 
IIOH CCTH 4. MCMHCT BC.1 HMHHV H Hail paiUCHHC. 
T3K KaK 3 «'i Mbl K3CTCH »IOpC3 3. 11. 0. 14. Ix.lll 

iionnniiiiniHCH if a MCaiiio.ieTainitioiiiioii :u>no 
3. ii. c. M j.imiMaoT oahh ce G.iok vm.k tok 
iiyTii. to ii niKai}>y l r > CHCKKf.jpa I2,oi pa>KAaK»- 55 
more nor O.mik \«kich)K. po.TO jko.itoim oi h>i 
h pen* :i(viciioro onin o^cctomomm. 1 1 pit »n>v 

pa iMlilK.'lhihllti' hntn;iKTM 17 it IS j»r.lr .-Kr.i 
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mm onin :ia mkiivtij it no,i;iH)r H^nipHMCiiHo 
\ta .t;i mm y 19 Kp;icnoro oniH cnoTcxpopa 12 h na 
KarviiiKV O.ioKa I I kom m ^Tann h. Ha btom cbc- 
To^opc 12 ropiiT KpacHUH oroiib h KOHTaKT 
11.1 O.iOKa 11 KOMMyTaumi 3aMbiKacr uenb 

llCpCMblMKH 10, linXOAHIUCHCH 0K0J10 3T0PO CBe* 

Toijxjpa 12. 

ECvlH 3. II. C. C HOC3AOM 33 HHM3CT AB3 

G^iOKa — yMacTKa, to b uiKa^ax 15 cseTO(})opoB 
12, orpawAaiomux 3ni y^acTKH nyTH, pene 
>Kc/iToro othh h [)cj\q 3e^eHoro oniH o6ccto- 

MCHbl If MCpC3 pa3MUKaK)tnHC 17 H 18 K0HT3 KTbl 

pc^e wc^iToro ornH noAaeTcn nanpn>KeHHe 
11a jiaMnw 19 Kpacnord onin ooohx CBeTo$o- 

pOB 12 H Ha K3TV UIKH KOMMyTaUHOHHMX AByX- 

hOvIiochhkoo 13 ncpeMuneK 10 y 3thx cbcto- 
(fjopoB; B pc3y.ibTaTe 3Toro Ha AByx cbcto^o - 
pax ropHT KpaciibiH oroHb h uenH pacnojio>KeH- 
hlix B03Jic 3thx CBCTO({)opoB 12 nepeMbiMex 10 

33MKIiyTbl. 

Bc.icactbhc 3aMWKaHHH ueneii nepeMbi- 

MCK 10 TOK B AOHOJ1 HHTCJ1 bHOM HpOBOAC 5 MCHH- 

ct BCiimnny h iianpaBJicHne h CHoaa paBCH 
no BCviHHHiie h npoTHBonoAowcii no c}>a3e TOKy 
rapMOHHK KoiiTaKTiioH ceTH. mcm o6ecnc^HBa- 

CTCH KO MMCHCa HHfl npii H3J1HMHH 3. n. C. 14 Ha 
MO/KllOiKTanUHOHHOH 30HC 

B T3KOM COCTOHHHH CHCTCM3 3JlCKTpOCH36 - 
KtHHH H3XOAHTCH B TCHCH H€ BpCMCHH, HOKS 

3 n. c. 14 nepeMeiuaercH. b npeAe-riax oahhx 
h Tex >Ke 6aokob— yMacTKOB nyTH. 

Hpn nepcxoAC 3. n. c. 14 c OAHoro 6^0Ka~~ 
yqacTKa na ApyrOH nponcxoAHT CiieAyioiUHc 
miMOHCHHH. B niKa(}>y 16cBeTO<{)opa 12,orpa>K- 
Aaioincro iicpBUH Ciok— ynacTOK, cuana^a 
cpa6aTUBaeT pejic >nejiToro othh, 3aTCM no 
Mcpe yAajicHHH 3. n. c. 14 cpaGsTbiBse/r pe.ie 
je.ienoro ornn. ripn cpaCaTbiBa hhh pevie >Ke;i- 
Toro onm cmiMacTCH iianpHweHHR c jiaMnbi 19 
KpacHoro oniH h 0Ha noTyxaeT h noAacTCH Ha- 
npH>KCHHe na jiaMiiy 20 >KeJiTt>ro othh h ona 
3aropaeTCH. FlpH cpa6aTbiBaHHH pe.ie 36JieHoro 
oihh c .laMiibi 20 wc.iToro oniH iianpH>KeHHe 
ciiHMaeTCH h nocTynacT Ha -iaMny 21 3e.ieHoro 
or:m,^3Mn3 20 noTyxaei\ JiaMna 21 3aropaeTC«. 
Uucio cpa6arbiBaHHfl pe.ie )Ke.iToro omfl chh- 
m acTCH Ha npn >kchhc c KaTyuiKH 6vi0Ka 11 kom 
m y t ami it h cro ko ht3 kt 1 1. 1 pa3pbiBaeT uenb 
iiopcMW mkh 10, KOTopan ycTaHoa,ieH3 B03.ie 
iicpBorocBOToi{>opa 12. na KOTOpOM 3aropaeTCH 

>K0.1TlilH OlOHb. 

B iiiKact)y CBCTOit>opa, orpa>KAaioiucro bto- 
poii 6:iok— VM3CT0K h>th. tia KOTopun Bbie3)Ka- 
er 3 n. c. 14, oTiiaAaeT pe.ie we/rroro othh, 
h.ih OTiiaaaK>T pe.ie >Ke.iToro ornH h pe-ie 3e.ie- 
Horo onm. B nopBOM c.iy^ae cHHMaeTca Hanpa- 
>kchhcc jia mh w 20 me^Toro othh* bo btopom— 
c JiaMiibi 21 3e.ieiioro onm. Ha .lasiny 19 Kpac* 
noro othh iio;ucTCH HanpH>KeHHe, ona 3aropa- 

01 OH H OAIH>lipOMOHHO Cpa6aTblBaeT 6.10K 11 
KftMMVTaUHH H 3aMljlKaCT KOHT3 KTOM 11.1 UCIlb 

iiopcMiaMKH 10. pacnaiomeHHOH oko.io cbcto- 
t|»op;t, net KOTopoM .^aropaeTcn KpacnwH oroiib. 

B pe.iy.ibi :uc #thx iiopok.ik)mchh ft ii ucimx 
iiep^MijnoK tHV/noMimaeroi inMOHeiuio ho.ihmh- 
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Aimim(TP1 . linm nmmcua 5 ct;ihuiioiihoh soiin t<ik nipMoiniK komtokthoR 

H y h ^3N TOKa aona . C0T „ 4 .1 tok A onaiiiHmii.iioro lipoma 5 paBHM 
Korop W ecoorBeTCTB>«T,,3N^ oiu.imi.mc m ii poTii boiiojio>k mm 110 ftaae. 

H ^aouroKa ra P™^ B Deay^raTe *oro Maniimiuc nam o6ohx 

I ^ 1 n 1 n c 14 M 5 cBtoH noMexa or koiitbkthoh rem lie bo 3 hh. 

TaKMM o6pa30M, npH abidkchmm 3. n. c. rtn 

pacnojioHceHMM ero b /iio6oh tow mc>k noA* »<aeT. 



C<X*T3 BHTP.lh B. KOMPTKOB 

m 11 * TV.nPT 11 Bcoec KoppeKTop A. Jmmukocoh 

&^/, , 8 NMMHfKa " THpi* n&c- 

BHHMMH TocyAapcTBCHHoro KOMiucTa ^CXP 
no A"aM MinfipoTCiiMfl h o-kputkm 
11.1035. Mockbb. >K-35. Pay.ucKaH • uao .1. 4*5» 
*h.ii.:i.i Mlin ,rLirNi». r. y*ropu.. yi. ItporKTNaN. 1 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,* 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 LI, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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